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ABSTRACT
Background. The aim of the study was to assess the prevalence of uncontrolled hypertension and its 

characteristics in comparison with controlled hypertension.
Material and method. 3,145 hypertensive patients from 19 family medicine practices of Timiş County 

were evaluated from 2010 to 2014 clinically and by laboratory.
Results. After 12 months of monitoring, 1008 patients (32.05%) had controlled hypertension and 2137 

(67.95%) had offi  ce BP ≥ 140/90 mmHg, being considered uncontrolled. ABPM was performed in 690 pa-
tients with uncontrolled hypertension and it allowed to diagnose a “white-coat” eff ect in 34.18% of them, 
as they had normal blood pressure values recorded with ABPM. Abnormal values were found in 520 
(65.82%), of which 360 (69.23%) were uncontrolled by treatment, 85 (16.35%) were untreated, 42 (8.08%) 
had resistant hypertension and 33 (6.34%) secondary hypertension. The most common causes of uncon-
trolled hypertension were: poor adherence to treatment, inadequate doses and combinations, excessive salt 
consumption, obesity, metabolic syndrome, secondary and resistant hypertension. Compared with con-
trolled hypertension, uncontrolled hypertensive patients were more often older, presented more severe and 
long hypertension evolution, organ damage and cardiovascular complications.
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BACKGROUND
In clinical practi ce, uncontrolled hyperten-

sive pati ents represent a frequent and serious 
problem. In spite of a bett er access of the popu-
lati on to medical care, the prevalence of uncon-
trolled hypertension is increasing, being the re-
sult of an aging populati on, of the growing 
prevalence of obesity and other comorbiditi es 
as metabolic syndrome, diabetes mellitus and 
chronic kidney disease (1).

Defi ning the clinical characteristi cs of pati -
ents with untreated hypertension, inadequately 
treated, secondary hypertension and treatment 
true resistance will ameliorate the strategies 

and interventi ons for improving management 
of hypertension. Signifi cant factors in defi ning 
accurately uncontrolled hypertension impose 
exclusion of BP measurement arti facts, of “whi-
te-coat” eff ect, evaluati on of drug combinati ons 
and doses, analysis of co-medicati on and of 
adherence to treatment. The evaluati on of cha-
racteristi cs of uncontrolled hypertensive pati -
ents may improve in future blood pressure con-
trol and reduce morbidity and mortality caused 
by hypertension (2).

The objecti ves of the study were:
• To evaluate the incidence of uncontrolled 

hypertension in primary care setti  ngs af-
ter 1 year of surveillance.
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• To analyze the clinical and ABPM variables 
associated with uncontrolled, compared 
with controlled HT.

• To detect the eti ology and lifestyle factors 
contributi ng to uncontrolled hypertension.

• To evaluate the cardiovascular risk, organ 
damage and comorbiditi es of uncontrolled 
hypertension.

MATERIAL AND METHODS
From a number of 5210 hypertensive pa-

ti ents from 19 family medicine offi  ces of Timiş 
county, evaluated during 2010-2014, 3145 had 
at least 2 visits at their family doctor (at the en-
try in the study and aft er 12 months). The data-
base of the pati ents included demographical 
and clinical variables as cardiovascular risk fac-
tors, target organ damage, cardiovascular 
events, offi  ce BP measurements, 24-h ABPM 
and therapy. The control of hypertension was 
evaluated aft er twelve months from study en-
trance. All pati ents received at their fi rst en-
counter recommendati ons for lifestyle changes 
and medical therapy in 2895 cases (92.05%).

Hypertension was defi ned as SBP ≥ 140 
mmHg and/or DBP ≥ 90 mmHg and/or a positi ve 
response to the questi on: “Are you currently on 
medicati on to lower BP?” Control of hypertensi-
on was defi ned as BP < 140/ <90 mmHg across 
all 12 months survey controls. Awareness of 
hypertension was determined by the affi  rmati -
ve response to the questi on: “Have you ever 
been told by a doctor or other healthcare provi-
der that you had hypertension?” Treatment of 
hypertension was established by responding 
“yes” to the questi on: “Because of your high 
blood pressure, are you taking prescribed medi-
cine now?”

Uncontrolled hypertension was defi ned as 
blood pressure ≥140/≥90 mmHg, when subjects 
reported lifestyle changes and in the majority of 
cases medicati on consisti ng of ≥1 anti hyperten-
sive drug. Resistant hypertension (RHT) was 
considered present in pati ents treated with at 
least 3 anti hypertensive agents, including a di-
ureti c, at opti mal doses or maximal tolerated, 
with offi  ce blood pressure (OBP) that exceed 
the target values of 140 and/or 90 mmHg.

All family doctors implied in the study were 
instructed to use the same method of BP mea-
surement and pati ent evaluati on. Offi  ce BP 
readings were calculated as the average of the 
second and third reading (the fi rst reading was 
not taken into account), performed in the offi  ce 

in the morning at 2516 pati ents (80% of cases), 
and at 629 pati ents (20%) during the aft ernoon. 
The measurements were made with a calibrat-
ed aneroid sphygmomanometer Riester R1 in 
2202 pati ents (70.01%), or using a semi auto-
mati c calibrated sphygmomanometer Omron 
M3 in 943 pati ents (29.99%).

MATA was performed with BTL-08 ABPM de-
vices, 4 measurements/h were scheduled dur-
ing the dayti me and 2 measurements/h during 
the nightti  me. The pati ents were advised to per-
form their usual daily acti viti es, to hold sti ll their 
extended arm during cuff  infl ati ons and to keep 
a daily diary with their acti viti es and ti me of 
drug administrati on. ABPM was considered val-
id if 80% good measurements were obtained 
(1).

The anti hypertensive medicati on adminis-
trated to the pati ents was based on the clinical 
experience of family doctors and on the patho-
physiological mechanisms involved in hyperten-
sion. The COMBAT courses of Romanian Society 
of Hypertension and the teachers of the Depart-
ment of Family Medicine of the University of 
Medicine and Pharmacy “Victor Babeş” 
Timişoara, have trained family doctors and nurs-
es about the correct BP measurement, investi -
gati on of hypertensives, recommendati ons re-
garding lifestyle changes, doses and opti mal 
anti hypertensive combinati ons.

STATISTICAL ANALYSIS
Data were presented as frequencies and per-

centages for qualitati ve variables and as mean ± 
SD for quanti tati ve variables. Diff erences be-
tween groups of variables were assessed with 
the Pearson χ2 for qualitati ve variables and the 
Student t test for quanti tati ve data. The inde-
pendent variables with a p < 0.05, were consid-
ered as having stati sti cal signifi cance. All the 
stati sti cal analyses were performed using the 
soft ware Stata 9.2.

RESULTS
Of the 5210 hypertensive diagnosed in 19 

family offi  ces of Timiş County, a number of 3145 
were evaluated during and aft er a monitoring 
period of 12 months, having two or more medi-
cal visits at their family doctor. Aft er one year of 
starti ng treatment a number of 1008 pati ents 
(32.05%) had controlled hypertension and of-
fi ce blood pressure (OBP) under the targets of 
140/90 mmHg and a number of 2137 (67.95%) 
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were considered with uncontrolled hyperten-
sion, as they did not reach the target OBP of ≤ 
140/90 mmHg.

Of the 2137 uncontrolled pati ents (67.95%) a 
number of 790 underwent and had a validated 
ambulatory blood pressure monitoring (ABPM), 
of which 520 ABPM with high mean 24h blood 
pressures, these cases were referred to a hyper-
tension specialist. Of these, a number of 85 
(16.35%) were established as untreated, a num-
ber of 360 (69.23%) were uncontrolled as they 
presented uncontrolled BP with therapy, 42 
(8.08%) were diagnosed with resistant hyper-
tension and 33 (6.34%) with secondary hyper-
tension.

As concerning the whole 790 number of hy-
pertensive with ABPM, 520 (65.82 %) presented 
uncontrolled hypertension aft er 12 months of 
follow up. Their mean age was 53.4±14.4, a 
family history of premature cardiovascular dis-
ease was present in 724 (23.02%), 2140 cases 
(68.04%) were aware of hypertension, male 
gender presented 1542 cases (49.03%). Mean 
durati on of hypertension was 14±8.6 years, 
smoking was present in 663 (21.08%), lipid dis-
orders in 1227 (39.01%), obesity BMI >30 kg/m2 
in 1353 (43.02%) and visceral obesity 1852 
(58.88%), metabolic syndrome was present in 
1637 (52.05%), diabetes mellitus in 633 
(20.12%), subclinical target organ damage in 
818 (26%) and clinical cardiovascular and renal 
disease in 596 (18.95%).

the study we compared the characteristi cs of 
controlled vs. uncontrolled hypertension. The 
data are presented in table II. In uncontrolled 
hypertension group pati ents had an older age, 
62.4±12.4 vs. 52±11.6, smoking was present in 
24.03% vs. 17.27%, lipid disorders in 40% vs. 
36%, BMI >30 kg/m2 in 48.07% vs. 34.9%, meta-
bolic syndrome in 56.15% vs. 44%, diabetes in 
32.11% vs. 18%, target organ damage in 28.26% 

vs. 17.09% and cardiovascular disease in 22.11% 
vs. 16.72%.

As concerning the visits to the family doctor, 
more than 2 visits were present in 3145 pati ents 
(100%); 3-4 visits in 1887 (60%), 5-6 visits in 950 
(30.2%) and ≥7 visits in 308 (9.8%).

As expected, systolic and diastolic BP values 
were lower in controlled than uncontrolled pati -
ents. Body mass index rose over ti me in both 
groups and was higher in uncontrolled pati ents. 
Lipid disorders declined over ti me in both 
groups, being lower in controlled pati ents. The 
prevalence of metabolic syndrome and diabetes 
mellitus increased over the 5 years of study and 
was more common in uncontrolled than contro-
lled pati ents. Clinical manifest cardiovascular 
disease, chronic kidney disease were more 

FIGURE 1. The design of the study

TABLE I. Characteristi cs of the total hypertensive 
populati on 

Characteristi cs of 
hypertensives 
monitored 12 months

Number Percentage

Total monitored hypertensive 3,145 100%
Uncontrolled hypertension 360 11.44%
Age (years) 53.4±14.4 -
Family history of premature 
cardiovascular disease

724 23.02%

Awareness of hypertension 2,140 68.04%
Male gender 1,542 49.03% 
Mean durati on of hypertension 
(years)

14±8.6 -

Smoking 663 21.08%
Lipid disorders 1,227 39.01%
Obesity BMI >30 kg/m2

Visceral obesity
1,353
1,852

43.02%
58.88%

Metabolic syndrome 1,637 52.05%
Diabetes mellitus 633 20.12%
Subclinical target organ 
damage 

818 26%

Clinical cardiovascular and 
renal disease

596 18.95%
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common in uncontrolled than controlled hyper-
tension. The percentage of hypertensive pati -
ents with CKD did not change signifi cantly with 
ti me.

The majority of cases with uncontrolled hy-
pertension, 377 (72.5%), presented a high car-
diovascular risk, consisti ng usually of more than 
4 risk factors. Intermediate risk was present in 
105 (20.2%) and low risk only in 38 (7.3%).

Lifestyle factors associated with uncontrolled 
hypertension were: obesity in 250 cases (48.07%), 
physical inacti vity in 245 cases (47.11%), high salt 
intake in 130 (25%), and excessive alcohol in-
take in 52 pati ents (10%).

Causes of uncontrolled hypertension were 
lack of adherence to therapy in 260 cases (50%), 
inadequate treatment in 208 (40%), blood pres-
sure elevati ng co-medicati on in 35 (6.37%), re-

TABLE II. Characteristi cs of controlled vs. uncontrolled hypertension

Characteristi cs
Uncontrolled HT

N = 520
Controlled HT

N = 550
p

Age (years) 62.4±12.4 52±11.6 <0.001
Age >60 years 66.34% (345) 54% (297) <0.05
Male 51.34% (267) 49.09% (270) NS
Smoking 24.03% (125) 17.27% (95) <0.05
Dyslipidemia 40% (208) 36% (198) NS
BMI >30 kg/m2

Visceral obesity 
48.07% (250)
61.15% (318)

34.9% (192)
42% (231)

<0.05

Diabetes mellitus 32.11% (167) 18% (99) <0.05
Metabolic syndrome 56.15% (292) 44% (242) <0.05
Durati on of HT (years) 15±8.9 10.1±8.1 <0.05
Target organ damage 28.26% (147) 17.09% (94) <0.05
Cardiovascular disease 22.11% (115) 16.72% (92) <0.05

FIGURE 2. Number of visits/year to the family doctor

FIGURE 3. Blood pressure values in controlled and uncontrolled 
hypertension

FIGURE 4. Cardiovascular risk in uncontrolled 
hypertension

FIGURE 5. Lifestyle factors associated with 
uncontrolled hypertension
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sistant hypertension in 37 (7.11%), secondary 
hypertension in 32 pati ents (6.15%) and other 
causes in 26 cases (5%).

FIGURE 6. Causes of uncontrolled hypertension

ABPM and 24-h blood pressure profi le in un-
controlled hypertension showed a higher pro-
porti on of nondipper patt ern (65% vs. 62%) 
compared with controlled HT.

FIGURE 7. ABPM profi le in uncontrolled and controlled 
hypertension

Target organ damage was present in 223 cas-
es (42.88%) of uncontrolled hypertension and in 
121 (22%) controlled. Manifest cardiovascular 
or renal disease was present in 145 (27.88%) of 
uncontrolled vs. 104 (18.9%) controlled hyper-
tension.

FIGURE 8. Cardiovascular/renal disease in uncontrolled 
and controlled hypertension

The number of BP medicati ons increased 
over ti me in both treated uncontrolled and con-
trolled pati ents. Treatment with no drug was 
present in 47 cases (9.04%), with 1 drug in 73 

cases (14.04%), with 2 drugs in 356 cases 
(68.46%), with 3 drugs in 33 cases (6.35%) and 
≥4 drugs in 11 pati ents (2.11%).

FIGURE 9. Number of drugs used in uncontrolled 
hypertension

The percentage of uncontrolled patients on 1 
medication felt, whereas the percentage on >2 
medications rose with time from study start. 
Therapeutic inertia in uncontrolled hypertension 
declined over years from study start. In 35% of 
uncontrolled hypertensive patients we detected a 
moderate or high level of therapeutic inertia. 
Angiotensin-converting enzyme inhibitors, beta-
blockers, and cal cium channel blockers were the 
agents most often recommended to patients taking 
a single antihypertensive medication. Our data 
suggest that medication selection affects control, 
as patients uncontrolled, compared with controlled 
on 1 to 2 BP medications, were more rarely taking 
a diuretic or an angiotensin-converting enzyme 
inhibitor or angiotensin receptor blocker.

DISCUSSIONS
Uncontrolled hypertension is an increasingly 

common problem in hypertension that needs 
urgently to be reduced as it may aff ect as many 
as 60-75 % of the hypertensive populati on, be-
coming an important healthcare problem (3).

Studies of the management of uncontrolled 
hypertension are few, and strategies are based 
largely on observati onal data. In the SEPHAR II 
Study the rate of control was 25%, being higher, 
ti ll 39% only in regions with developed socio-
economic level (3,4).

Screening eff orts to raise hypertension awa-
reness, especially among medically underser-
ved populati on groups and individuals at low 
risk, should include regular use of primary care 
and plans to engage family doctors and nurses 
in hypertension care. That will contribute to 
lower the substanti al burden of untreated and 
uncontrolled hypertension (5).
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Uncontrolled hypertensive pati ents on 1 to 2 
BP medicati ons are older and have greater risk 
for CHD than controlled hypertensive. Interven-
ti ons to reduce therapeuti c inerti a are directed 
to health care providers and pati ents, as they 
can improve BP control and reduce cardiovascu-
lar risk (6).

As concerning the clinical characteristi cs of 
pati ents whose hypertension is uncontrolled, 
they have more target-organ damage and a 
higher long-term cardiovascular risk, than pa-
ti ents whose blood pressure is controlled (7). 
Heart failure, stroke, myocardial infarcti on, and 
renal failure are related to the degree of blood 
pressure elevati on. Other risk factors, such as 
diabetes and dyslipidemia, further increase the 
cardiovascular risk in these pati ents (2).

ABPM is mandatory to exclude the “white-
coat” eff ect. In our database, from 790 treated 
pati ents with ABPM, only 520 had 24-hour val-
ues ≥140 and/or 90 mmHg, the remaining were 
considered as having a “white coat“ eff ect. This 
is also in agreement with previous reports, 
where the “white-coat” eff ect was present in 
20% to 40% of pati ents with uncontrolled hy-
pertension monitored in primary care referral 
units. The uncontrolled hypertension group 
consisted more frequent of pati ents with male 
gender, a longer durati on of hypertension, a 
worse cardiovascular risk profi le, a greater pro-
porti on of metabolic syndrome, diabetes, smok-
ers, TOD and history of previous CV events (8).

The examinati on of the circadian BP patt ern, 
showed also diff erences, as pati ents with un-
controlled HT presented more frequently an ab-
normal nocturnal nondipper patt ern (low dip-
per, reverse dipper and extreme dipper), related 
generally to a worse cardiovascular risk profi le 
(1, 7).

FIGURE 10. Clinical characteristics of uncontrolled 
hypertension

A series of clinical data and studies suggest 
that the careful evaluati on of the pati ent’s ad-
herence to adequate therapy and lifestyle fac-
tors oft en reveals modifi able contributors to 
uncontrolled hypertension. Other causes, in-
cluding administrati on of exogenous substances 
(nonsteroidal anti -infl ammatory drugs, sympa-
thomimeti cs as decongestants, anorecti cs, am-
phetamines, other illicit drugs, adrenal steroid 
hormones and oral contracepti ve hormones) 
must also be considered.

A subopti mal medical regimen has been 
shown to be the primary cause of uncontrolled 
hypertension in a majority of pati ents in these 
studies. An important culprit that contributes to 
the genesis of uncontrolled hypertension is clin-
ical inerti a, defi ned as the conscious decision of 
a clinician to treat not adequately a conditi on, 
despite knowing that it is present. Clinical iner-
ti a may be due to lack of training and experi-
ence in the proper use of anti hypertensive 
agents or an overesti mati on of care already pro-
vided. Several studies suggest that this phenom-
enon is frequent among physicians and repre-
sents an important culprit working against the 
eff orts to improve hypertension control rates in 
the populati on (2).

Pati ents should be encouraged to engage to 
a healthier lifestyle (reduce their intake of sodi-
um, lose weight, have moderate physical exer-
cise and reduce alcohol intake) (2, 9).

The diff erent causes of uncontrolled hyper-
tension are presented in Fig. 11.

FIGURE 11. Causes of uncontrolled hypertension

A poor adherence to treatment may be due 
to side eff ects of the medicati on, someti mes to 
a large number of tablets which are daily admin-
istered. Treatment failure to lower BP, increased 
costs of drugs, lack of educati on and informa-
ti on of the pati ent, the presence of memory or 
mental disorders and a diffi  cult relati onship 
with the physician contributes also to uncon-
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trolled HT (6). In our study, poor adherence to 
treatment was detected in 50%, but we appreci-
ate that this proporti on could be higher, as we 
did not determined drugs serum concentrati ons 
(10).

Studies have shown that 20-40% of hyper-
tensive pati ents disconti nue their treatment 
within the fi rst year and only less than 40% of 
the pati ents will conti nue the treatment aft er 
5-10 years (2,11). An inverse relati onship exists 
between early treatment disconti nuati on and 
the number of doses/day. Factors that improved 
adherence were selecti on of agents with re-
duced side eff ects (RASB), avoidance of compli-
cated treatment schemes (preferably once daily, 
fi xed combinati on) and an improved communi-
cati on doctor pati ent (5,7). In RESIST-POL study, 
by serum drug dosing, an increased non-adher-
ence to treatment has been found. Only 13.9% 
of pati ents had for all the drugs concentrati ons 
above the limit of quanti fi cati on, 86.1% experi-
enced at least one drug under the limit and 
13.9% had no detectable drug (12). Adherence 
to therapy may be increased by a system of fol-
low-up reminders and telephone calls. The in-
volvement of nurses, who have more ti me than 
the family doctors to discuss about the impor-
tance of treatment in achieving BP targets, po-
tenti al side eff ects of medicati ons, have im-
proved pati ents’ BP control.

Low compliance is diffi  cult to prove, because 
pati ents and their family oft en do not recognize 
it. When low compliance is suspected, the fam-
ily doctor should esti mate the daily tablets con-
sumpti on, administer the medicati on under ob-
servati on and recommend dosing of blood 
concentrati ons of drugs or urinary metabolites 
(13).

Because volume overload is common among 
pati ents with uncontrolled hypertension, it is 
important to add or increase diureti c therapy. If 
the glomerular fi ltrati on rate is 30 to 50 ml per 
minute loop diureti cs should be used.

A useful strategy is to combine agents from 
various classes, each of which has one or more 
of the following eff ects: a reducti on in volume 
overload (diureti cs and aldosterone receptor 
antagonists), a reducti on in sympatheti c overac-
ti vity (beta-blockers), a decrease in vascular re-
sistance (through the inhibiti on of the renin-
angiotensin system with the use of ACE 
inhibitors or angiotensin-receptor blockers) and 
the promoti on of smooth-muscle relaxati on (di-
hydropyridine calcium channel blockers) and 
alpha-blockers. For example, adding a beta-
blocker or ACE inhibitor may counteract the 
sti mulati on of the renin-angiotensin system by 
diureti cs or calcium channel blockers (1,10,14).

Some logical combinati ons include a diureti c 
with an ACE inhibitor, a beta-blocker, or an an-
giotensin receptor blocker or an ACE inhibitor 
with a calcium-channel blocker. In some in-
stances, it may be necessary to increase the 
dose or the frequency of administrati on from 
once to twice daily or to include an additi onal 
drug (10).

Referral to a hypertension specialist should 
be considered in pati ents whose hypertension is 
diffi  cult to control, despite assessment of ad-
herence, dose and other factors that may exac-
erbate the conditi on.

Integrated healthcare research, policy, and 
delivery initi ati ves to the populati on are needed 
to reverse growth of unhealthy lifestyles and 
obesity, to enhance regular use of medicati on, 
reduce therapeuti c inerti a, to develop more ef-

FIGURE 12. Evaluati on algorithm of 
uncontrolled hypertension
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fi cacious anti hypertensive agents and to impro-
ve methods for selecti ng eff ecti ve anti hyperten-
sive combinati ons for individual pati ents.

CONCLUSIONS
1. The prevalence of uncontrolled hyperten-

sion was 67.95% in our study.
2. ABPM detected in 34.18% of these pati -

ents normal mean 24-h values, so these 
pati ents were classifi ed with “white-coat” 
eff ect.

FIGURE 13. Treatment algorithm in uncontrolled 
hypertension

3. Causes of uncontrolled HT were most 
frequent medicati on related (non-adhe-
rence, low doses, inadequate combinati -
ons), excessive dietary sodium, obesity, 
secondary and resistant hypertension.

4. Uncontrolled hypertensives, in compari-
son with controlled ones were more 
frequently older, smokers, had a longer 
durati on and a more severe hypertensi-
on, more oft en obesity, diabetes mellitus, 
TOD and cardiovascular disease.
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